I. Introduction
EROCAPTURE is a method of establishing an orbit at a planetary destination by making a single pass A t h r o u g h its atmosphere. Utilizing the natural resource of the planet reduces the necessary on-board propellant normally carried by conventional all-propulsive spacecraft, thus reducing cost, propellant mass fraction, and potentially shortening travel time. Aerocapture begins by a spacecraft entering a planetary body's atmosphere from a hyperbolic trajectory. Friction created by this maneuver generates high heating conditions on the vehicle, necessitating an advanced thermal protection system. The Guidance, Navigation, & Control (GN&C) system is autonomous so atmospheric and aerodynamic predictions are also critical to a successful maneuver. Additional key disciplines of aerocapture are: structures and materials, instrumentation, trajectory design, and systems engineering and integration. The significance of the key parameters within each discipline is explained in table 1. Most of the key parameters were identified and recorded, where they existed, to document previous mission study findings within the data set examined. Allows correlation of predictions to flight data; validates models and improves future designs Affects structural design; is driven by UD and guidance scheme. Important to human physiology. Aerocapture is a flight maneuver designed to aerodynamically decelerate a spacecraft from hyperbolic approach to a captured orbit during one pass through the atmosphere without the use of propulsion. Once the vehicle enters the atmosphere, bank angle modulation is used to remain safely within the flight corridor, preventing skip-out or planetary impact. Propulsion is used for attitude control and periapsis raise only. Figure 1 
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Data Set Selection
A comprehensive search was conducted to identify reports, studies, and technical papers for robotic and human missions to Mars which used aerocapture in the mission design. Complete mission designs were selected for the data comparison since these reports provided' more detailed information for desired aerodynamic parameters that described the aeroshell design and how the aerocapture would be performed.
Since there is no single storage area of documentation on this subject, a broad literature search began for relevant papers using the Internet and the NASA technical repository. The Redstone Scientific Information Center and Marshall Space Flight Center contractor libraries were also surveyed. In an effort to gather those published works that did not surface during these searches, individual NASA centers were solicited for contributions. The human Mars study references gathered during the writing of "A Comparison of Transportation Systems for Human Missions to Mars" (ref 1) were also utilized in this work. In all, 93 sources were identified, dating fiom 1979 to 2003.
III. Traceability of Data
Of the 93 Mars mission publications surveyed (Fig 2) , 16 human aerocapture mission studies and 8 robotic aerocapture missions served as the basis for this comparison. A concentrated effort was made to record key attributes into individual spreadsheets with associated page numbers within each study. The advantage of this methodology was that it provided revisits to the source material for verification. These spreadsheets are available from MSFC/NP40 upon request.
While the main goal of this research was to highlight aerocapture at Mars, total mission strategies were investigated. Human aerocapture conditions at Earth were also recorded when available. Of the 17 human studies, 7 yielded information regarding manned aerocapture at Earth and 15 provided Mars aerocapture data. Even though the focus remained on Mars aerocapture, all available aspects were documented for a complete picture of the mission design. 
IV. Documentation Process
Documentation began with identification of common areas of comparison. This effort focused on discovering and recording aerodynamic characteristics such as lift-to-drag ratio (L/D), entry velocity, entry corridor width, aeroshell shape, and the allowable g-load experienced upon aerocapture. Attributes unique to a particular mission study were identified as well in order to depict a comprehensive mission design for future mission planners.
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V. Analysis
With the primary focus of this research being to examine the aerocapture process and seek out trends within the data, it was beneficial to view robotic and human mission data concurrently where possible. Robotic and human missions are discussed following the combined chronological assessment.
Robotic and Human Chronological Evaluation
The robotic and human papers supply sufficient data for comparative analysis in the areas of LID and entry velocity. (Fig 3, 4) Entry speed varies from a low of 2.6 k d s to a high of 7.5 kmls (Fig 6) . An entry speed of approximately 6 kmls is chosen in the majority of studies.
VII. Human Aerocapture at Mars
While many manned Mars studies were executed in the past, relatively few of them included aerocapture as a way of establishing a Martian orbit. The other architectures either utilize aerobraking for orbit capture, or travel directly to the surface of Mars. The human papers selected for analysis are presented in Table 3 .
Table 3 Selected Mars Human Studies for Mars Aerocapture
Sixteen papers in the data collection that employ aerocapture are chosen for comparison since these are complete mission designs. One paper has two designs with different L/Ds (Braun, 1991) ; each design is documented separately. Some papers have data for both aerocapture at Mars and return aerocapture at Earth. Fifteen of these include Mars aerocapture while seven papers discuss Earth aerocapture. Both aerocapture at Mars and aerocapture at Earth will be discussed, respectively. Along with entry velocity and LID, these papers presented sufficient data for other comparison areas including allowable g-load on humans during aerocapture and entry corridor width definition for aerocapture at Mars. The LID values for human Earth aerocapture ranged from 0.18 to 0.5 (Fig 11) . L/D values are not available for two of the papers. Allowable g-loads at Earth aerocapture vary fiom 3.5 g's to 8.3 g's according to Figure 13 . Half of the studies establish a max g-load of 5. This design limit is recommended from the medical community on human tolerance to g-loads following a zero-g transit time to Mars and return time to Earth of about six months each. A Mars surface stay at about 113 Earth g would also be of consideration.
VIII. Human Aerocapture at Earth
IX. Conclusions
The publications gathered throughout this effort were formed into an aerocapture library for future reference. A bibliography is located in the Appendix ( Table 5 ). Although every effort was made to include all applicable papers into the library, the authors acknowledge that some relevant publications may have inadvertently been missed. In order to make the library as beneficial to the aerocapture community as possible, papers will continue to be added into the library as they become available.
Many interrelated factors contribute to a successful aerocapture at Mars. Of the 93 Mars publications surveyed, 24 studies used aerocapture as the method of capturing into Mars orbit andor Earth orbit upon return. No robotic published Mars aerocapture mission studies were located between 1989 and 1999. There has been a concentration of human Mars mission study since 1986; however, only 1 human Mars aerocapture mission study was found between1999and2003.
Since the goal of this comparison was to research a complete aerocapture mission to Mars, discipline specific papers and aerocapture papers to other destinations were not included in the data set. While many of the papers discussed a complete mission scenario, all desired parameters were not identified in each paper. Therefore, comparison of the data was limited. In summary, throughout this investigation, entry corridor width for a human Mars aerocapture of one degree appears to be optimal. Also, a 5 g-load limit on humans was imposed in 9 of 13 studies. Many more studies will be required to identify additional trends within aerocapture at Mars.
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